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In the unsymmetrical title complex, [Ni(C2oH23N 4 04)]C104, 
the coordination geometry for the Ni 11 atom can be described 
as square planar. The aromatic rings in the two ligands are 
almost vertical, with a dihedral angle of 85.3°. In the crystal, 
cations and anions are linked by weak C(N)— H---0 
hydrogen bonding. 

Related literature 

For Schiff base complexes containing polynitrogen ligands, 
see: Gao et al. (2002); Souza et al. (2009); Tsubomura et al. 
(2000) and for nickel-Schiff base complexes, see: Wu et al. 
(2011); Cheng et al. (2011); Wang et al. (2008). For the 
synthesis, see: Zhou et al. (2009). For the preparation of 2,6- 
diformyl-4-methylphenol, see: Long & Hendrickson (1983); 
Mandal et al. (1989) and for the preparation of A^ 1 -(2-amino- 
ethyl)-/V 2 -(4-nitrobenzyl)ethane-l,2-diamine, see: Hu et al. 
(2011); Jian et al. (2004). 
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Experimental 

Crystal data 
[Ni(C 20 H 2 3N 4 O4)]ClO4 



Triclinic, PI 
a = 9.5240 (14) A 
b = 9.6423 (14) A 
c = 14.024 (2) A 
o- = 97.897 (2)° 
/3 = 109.415 (3)° 
y = 107.453 (2)° 

Data collection 

Bruker SMART APEX CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2000) 
r mi „ = 0.739, r m „ = 0.786 

Refinement 

R[F 2 > 2a(F 2 )] = 0.060 

wR(F 2 ) = 0.138 

S = 1.10 

4314 reflections 



Table 1 

Selected bond lengths (A). 



V= 1117.7 (3) A 
Z = 2 

Mo Ka radiation 
ii, = 1.04 mm -1 
T = 291 K 

0.28 x 0.24 x 0.22 mm 



6276 measured reflections 
4314 independent reflections 
3004 reflections with / > 2o(I) 
R iM = 0.028 



308 parameters 

H-atom parameters constrained 
A/w = 0.49 e A~ 3 
Ap mi „ = -0.44 e A~ 3 



N2-Nil 
N3-Nil 



1.841 (3) 
1.893 (3) 



N4— Nil 
Nil-Ol 



1.936 (4) 
1.829 (3) 



Data collection: SMART (Bruker, 2000); cell refinement: SAINT 
(Bruker, 2000); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL. 

The authors would like to thank the National Natural 
Science Foundation of China (21171135). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: KP2412). 
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[2-Formyl-4-methyl-6-({2-[2-(4-nitrobenzylamino)ethylamino]ethylimino}- 
methyl)phenolato]nickel(ll) perchlorate 

Yang Wang, Jia-Wei Mao, Hui-Ting Song and Hong Zhou 

Comment 

For a long time Schiff base complexes containing polynitrogen ligands have been given considerable attention (Gao et al. 
2002; Tsubomura et al. 2000; Souza et al. 2009). In this paper, we report on the synthesis and crystal structure 
determination of the title complex obtained by the reaction of 2,6-diformyl-4-methylphenol (V) and the polynitrogen 
ligand N 1 -(2-aminoethyl)-N 2 -(4-nitrobenzyl)ethane-l,2-diamine (L 2 ) in the presence of Ni(C10 4 )2-6H 2 0. 

In the title complex, [NiC2oH23N 4 0 4 ].C104, the Ni 11 atom is four-coordinated by three amino N atoms from the ligand L 2 
and one O atom from the ligand V, the basal bond distances around the Ni 11 atom are in the range of 1.829-1.936 A (Fig. 
1, Table 1), and the Ni-0 distance shorter than that of Ni-N. The four atoms are coplanar with mean plane deviation of 
0.027 (4) A. 

Experimental 

All the solvents and chemicals were of analytical grade and used without further purification. 2,6-Diformyl-4-methyl- 
phenol was prepared according to the literature method (Mandal et al. 1989; Long et al. 1983). N 1 -(2-aminoethyl)- N 2 -(4- 
nitrobenzyl)ethane-l,2-diamine was prepared according to the literature method (Jian et al. 2004; Hu et al. 2011). L 2 
(0.119 g, 0.5 mmol) dissolved in 10 mL water was added dropwise to a solution of V (0.082 g, 0.5 mmol) and 
Ni(C10 4 )2-6H 2 0 (0.1 83g, 0.5 mmol) in anhydrous ethanol (25 mL), the mixture was stirred at ambient temperature for 8 h 
and filtered. The orange block crystals suitable for the X-ray measurement were obtained by evaporation of the filtrate at 
room temperature for three weeks. 

Refinement 

All H atoms for C-H distances were placed in calculated positions and included in the refinement in the riding-model 
approximation, with U(H) set to -1.2Ueq of the parent atom. 

Computing details 

Data collection: SMART (Bruker, 2000); cell refinement: SAINT (Bruker, 2000); data reduction: SAINT (Bruker, 2000); 
program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXTL 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: 
SHELXTL (Sheldrick, 2008). 
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Figure 1 

A view of the title complex with displacement ellipsoids at the 30% probability level. H atoms are excluded for clarity. 



[2-Formyl-4-methyl-6-({2-[2-(4- nitrobenzylamino)ethylamino]ethylimino}methyl)phenolato]nickel(ll) 
perchlorate 



Crystal data 

[Ni(C 2 oH 2 3N 4 04)]C104 
M r = 541.58 
Triclinic, PI 
Hall symbol: -P 1 
a = 9.5240 (14) A 
b = 9.6423 (14) A 
c = 14.024 (2) A 
a = 97.897 (2)° 
£=109.415 (3)° 
y = 107.453 (2)° 
V= 1117.7 (3) A 3 

Data collection 

Bruker SMART APEX CCD 

diffractometer 
Radiation source: sealed tube 
Graphite monochromator 
phi and a> scans 

Absorption correction: multi-scan 

(SADABS; Bruker, 2000) 
7^ = 0.739,1^ = 0.786 



Z=2 

P(000) = 560 

D x = 1.609 Mgnr 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 3108 reflections 

6 = 2.3-28.0° 

fi = 1.04 mm 1 

T=291 K 

Block, orange 

0.28 x 0.24 x 0.22 mm 



6276 measured reflections 
4314 independent reflections 
3004 reflections with I > 2a(I) 
R mt = 0.028 



26.0°, flU = 2.3° 



h = -U->U 
k = -9^-11 
/ = -17->15 
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Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F- > 2<t(F 2 )] = 0.060 

wR(F 1 ) = 0.138 

S = 1.10 

4314 reflections 

308 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = lVOFo 2 ) + (0.0689P) 2 + 0.0812P] 

where P = (F 0 2 + 2F 2 )/3 
(A/ < r) max < 0.001 
Ap max = 0.49eA- 3 
Ap mm = -0.44 e A" 3 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R- factor wR and goodness of fit S are based on F 2 , 
conventional R- factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is 
used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based 
on F 2 are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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U */U 


CI 


0.2128 (6) 


0.2151 (5) 


0.6715 (3) 


0.0490(11) 


HI 


0.3112 


0.2616 


0.7281 


0.059* 


C2 


0.1781 (4) 


0.2941 (4) 


0.5895 (3) 


0.0349 (8) 


C3 


0.0262 (4) 


0.2311 (4) 


0.5055 (3) 


0.0361 (8) 


H3 


-0.0489 


0.1421 


0.5039 


0.043* 


C4 


-0.0125 (4) 


0.3010 (4) 


0.4249 (3) 


0.0371 (8) 


C5 


0.1016(5) 


0.4324 (5) 


0.4308 (3) 


0.0474 (10) 


H5 


0.0762 


0.4798 


0.3776 


0.057* 


C6 


0.2522 (5) 


0.4988 (4) 


0.5112(3) 


0.0370 (8) 


C7 


0.2919 (4) 


0.4294 (4) 


0.5956 (3) 


0.0328 (8) 


C8 


0.3605 (5) 


0.6361 (5) 


0.5105 (3) 


0.0444 (9) 


H8 


0.3318 


0.6709 


0.4510 


0.053* 


C9 


0.5962 (5) 


0.8644 (5) 


0.5798 (3) 


0.0418 (9) 


H9A 


0.5653 


0.9445 


0.6055 


0.050* 


H9B 


0.5828 


0.8606 


0.5077 


0.050* 


C10 


0.7678 (5) 


0.8907 (5) 


0.6473 (3) 


0.0456 (10) 
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0.8073 
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0.9105 (5) 
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0.9063 (3) 


0.0353 (8) 
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0.5598 


0.4680 


0.8666 


0.042* 
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Atomic displacement parameters (A 2 ) 
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A A AO A /1 AA 
U.UUVU (lOj 


A AAO"0 /1 CA 
U.UU IO (Oj 


A AA/1 O /1 /I A 

U.UU43 (14j 


XTC 


A A/1 A/1 /1 OA 

U.U4o4 (loj 


A AOA/1 /1 CA 
U.Uzy4 (lZ>j 


A AOOO /1 OA 

u.Ujyj (loj 


AA10C/1/1A 
U.UIJJ (14j 


A A1 AH /1 CA 

U.U14/ (iDj 


A AAO"1 /1 OA 

U.UU /I (13 j 


XT, 1 

Nil 


A A00"0 /OA 

U.Uz /o (3j 


a ao on /oa 
U.Uioy (3j 


A AOOO /OA 

U.U39J (3j 


A AAAO /OA 

U.UU69 (zj 


A AAOC /OA 
U.UUOO (Zj 


A AAOA /OA 

U.UUoo (Zj 


Ul 


A AO C A / 1 /1A 

U.U35U (14j 


A AOOO / 1 CA 
U.UjyZ (15j 


A A/IOC / 1 AA 

U.U4Z3 (loj 


A AAO A / 1 O A 

U.UU36 (Izj 


A AAAO / 1 O A 

— U.UUUz (Izj 


A AAOT / 1 OA 

U.UUo / (Izj 


(JZ 


A AO /1 CA 

U.U30J (lOj 


A A/1 AO /1 CA 
U.U4UZ (Oj 


A AOAA /1 OA 

U.U3UU (13j 


A AACA /1 OA 

— U.UUoU (Izj 


A AAOO /1 1 A 

—v.uvZo (11) 


A AAOA /1 1 A 

U.UUoo (1 1 j 


/~\0 

U3 


A ncm /1 *7A 
U.U5U2 (1 /) 


A ACO A / 1 OA 

U.Udzo (loj 


A A/I /I A / 1 *7A 

U.U44U (1 /) 


A A1 OA /1 A\ 

U.U139 (14j 


A A1 OA /1 /IA 
U.U136 (14j 


AA110/1/1A 

— U.Ullo (14j 


04 


0.0422 (15) 


0.0493 (17) 


0.0461 (16) 


0.0191 (13) 


0.0152(13) 


0.0142(13) 


Oil 


0.056 (2) 


0.055 (2) 


0.0561 (19) 


-0.0056 (16) 


0.0158 (16) 


0.0115 (15) 


012 


0.0471 (16) 


0.0429 (16) 


0.0541 (18) 


0.0146(13) 


-0.0071 (14) 


0.0198 (14) 


013 


0.0488 (16) 


0.0480 (17) 


0.0433 (15) 


0.0168(13) 


0.0077 (13) 


0.0165 (13) 


014 


0.0452 (16) 


0.0505 (17) 


0.063 (2) 


0.0222 (14) 


0.0182(15) 


0.0161 (15) 



Geometric parameters (A, °) 


CI— 02 


1.205 (5) 


C13— C14 


1.478 (5) 


CI— C2 


1.466 (5j 


CI 3— N4 


1.483 (5j 


CI— HI 


0.9300 


C13— H13A 


0.9700 


C2— C7 


1.394 (5) 


C13— H13B 


0.9700 


C2— C3 


1.411 (5) 


C14— C15 


1.392 (5) 


C3— C4 


1.397 (5) 


C14— C19 


1.402 (5) 


C3— H3 


0.9300 


C15— C16 


1.400 (6) 


C4— C5 


1.370 (6) 


C15— H15 


0.9300 


C4— C20 


1.522 (5) 


C16— C17 


1.372 (6) 


C5— C6 


1.384 (5) 


C16— H16 


0.9300 


C5— H5 


0.9300 


C17— C18 


1.398 (5) 


C6— C8 


1.417(6) 


CI 7— N5 


1.465 (5) 


C6— C7 


1.437 (5) 


C18— C19 


1.376 (6) 


C7— 01 


1.327 (4j 


CI 8— HI 8 


0.9300 


C8— N2 


1.305 (5) 


C19— H19 


0.9300 


C8— H8 


0.9300 


C20— H20A 


0.9600 


C9— N2 


1.489 (5) 


C20— H20B 


0.9600 


C9— C10 


1.513 (6) 


C20— H20C 


0.9600 


C9— H9A 


0.9700 


Cll— Oil 


1.314(3) 


C9— H9B 


0.9700 


Cll— 014 


1.328 (3) 


C10— N3 


1.487 (5) 


Cll— 012 


1.383 (3) 


C10— H10A 


0.9700 


Cll— 013 


1.386 (3) 


C10— H10B 


0.9700 


N2— Nil 


1.841 (3) 


Cll— N3 


1.468 (5) 


N3— Nil 


1.893 (3) 


Cll— C12 


1.513 (6j 


N3— H3A 


0.9100 


Cll— H11A 


0.9700 


N4— Nil 


1.936 (4) 


Cll— HUB 


0.9700 


N4— H4 


0.9100 


CI 2— N4 


1.487 (5) 


N5— 04 


1.216(4) 



Acta Cryst. (2012). E68, m766 



sup-5 



supplementary materials 



C12— H12A 
C12— H12B 

02— CI— C2 
02— CI— HI 
C2— CI— HI 
C7— C2— C3 
C7— C2— CI 
C3— C2— CI 
C4— C3— C2 
C4— C3— H3 
C2— C3— H3 
C5— C4— C3 
C5— C4— C20 
C3— C4— C20 
C4— C5— C6 
C4— C5— H5 
C6— C5— H5 
C5— C6— C8 
C5— C6— C7 
C8— C6— C7 
01— C7— C2 
01— C7— C6 
C2— C7— C6 
N2— C8— C6 
N2— C8— H8 
C6— C8— H8 
N2— C9— CIO 
N2— C9— H9A 
CIO— C9— H9A 
N2— C9— H9B 
CIO— C9— H9B 
H9A— C9— H9B 
N3— CIO— C9 
N3— CIO— HI OA 
C9— CIO— HI OA 
N3— CIO— HI OB 
C9— CIO— HI OB 
HI OA— CIO— HI OB 
N3— Cll— C12 
N3— Cll— H11A 
C12— Cll— H11A 
N3— Cll— HUB 
C12— Cll— HUB 
H11A— Cll— HUB 
N4— CI 2— Cll 
N4— CI 2— H12A 
Cll— C12— H12A 
N4— CI 2— H12B 



0.9700 
0.9700 

126.2 (4) 
116.9 
116.9 
121.0 (3) 
120.5 (3) 

118.4 (3) 

120.7 (3) 
119.6 
119.6 
117.6(3) 
121.9 (3) 

120.5 (4) 
124.0 (4) 
118.0 
118.0 
119.4 (4) 

118.8 (3) 

121.7 (3) 
118.2 (3) 
124.0 (3) 

117.8 (3) 

124.6 (4) 
117.7 
117.7 
105.6(3) 
110.6 
110.6 
110.6 
110.6 
108.8 

105.2 (3) 
110.7 
110.7 
110.7 
110.7 
108.8 

105.3 (3) 
110.7 
110.7 
110.7 
110.7 
108.8 
107.6 (3) 
110.2 
110.2 
110.2 



N5— 03 
Nil— 01 

C15— C14— C13 
C19— C14— C13 
C14— C15— C16 
C14— C15— H15 
C16— C15— H15 
C17— C16— C15 
C17— C16— H16 
C15— C16— H16 
C16— C17— C18 
CI 6— CI 7— N5 
CI 8— CI 7— N5 
C19— C18— C17 
C19— C18— H18 
C17— C18— H18 
C18— C19— C14 
C18— C19— H19 
C14— C19— H19 
C4— C20— H20A 
C4— C20— H20B 
H20A— C20— H20B 
C4— C20— H20C 
H20A— C20— H20C 
H20B— C20— H20C 
Oil— Cll— 014 
Oil— Cll— 012 
014— Cll— 012 

011— Cll— 013 
014— Cll— 013 

012— Cll— 013 
C8— N2— C9 
C8— N2— Nil 
C9— N2— Nil 
Cll— N3— CIO 
Cll— N3— Nil 
CIO— N3— Nil 
Cll— N3— H3A 
CIO— N3— H3A 
Nil— N3— H3A 
CI 3— N4— C12 
CI 3— N4— Nil 
CI 2— N4— Nil 
CI 3— N4— H4 
CI 2— N4— H4 
Nil— N4— H4 
04— N5— 03 
04— N5— C17 



1.241 (4) 
1.829 (3) 

120.8 (3) 

120.4 (3) 

121.5 (4) 
119.2 
119.2 
117.5 (4) 
121.2 
121.2 

122.8 (4) 
119.0(3) 
118.1 (3) 
118.5 (4) 
120.7 
120.8 

120.9 (4) 
119.6 
119.6 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 

107.3 (2) 
106.0 (2) 

102.5 (2) 
129.9 (2) 

105.0 (2) 
103.12(18) 

119.4 (3) 

126.6 (3) 
114.0(2) 

115.1 (3) 

109.1 (2) 

108.2 (2) 
108.1 
108.1 
108.1 
112.6(3) 
121.8 (3) 
109.0 (3) 
103.8 
103.8 
103.8 
122.0 (3) 
120.8 (3) 
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pi 1 /"< 1 <"> TT1 td 

Cll — C12 — H12B 


1 1 A O 

110.2 


p -> xtc pn 

03 — N5 — C17 


111 .2 (3) 


TT1 ^ A flH TT1 in 

H12A — C12 — Hlzb 


1 AO C 

108.5 


p i XT.' 1 XTO 

Ol — Nil — JNz 


p\ p /I pi / 1 0 \ 

96.40 (13) 


p -1 a p I ~) XT/I 

C14 — C13 — N4 


1111 /") \ 

113.3 (3) 


Pi 1 XT ' 1 XTO 

Ol — Nil — N3 


176.88 (13) 


C14— C13— H13A 


108.9 


N2— Nil— N3 


86.25 (13) 


N4— CI 3— H13A 


108.9 


01— Nil— N4 


90.39 (14) 


pi i a p \ -) TTI') T~"> 

C14 — CI 3 — H13B 


108.9 


\n XT*1 XT /I 

N2 — Nil — N4 


1T1 £. A /I C> 

171.64 (15) 


XT/i rn tti on 

N4 — C13 — H13B 


1 AO A 

108.9 


XT'? m; 1 XT^I 

Ni — Nil — N4 


O £L OA ( 1 A\ 

86.84 (14) 


tti T A rn tti m 

HI 3 A — C13 — HUB 


1 AT T 

107.7 


p -7 p. 1 XTJ 1 

C7 — Ol — Nil 


1 tz: 1 /i\ 

126.2 (2) 


pi r \ a pin 
CI J — C14 — Civ 


110 H ( A \ 

118. / (4) 






/-vr f ' 1 po pt 

02 — C 1 — Cz — C7 


1 n /i /c\ 

-177.4 (5) 


pn P1/1 p 1 n pio 

C 1 3 — C 1 4 — C 1 9 — C 1 8 


1 TO 1 //1\ 

178.2 (4) 


02 — C 1 — C2 — C3 


3.6(7) 


C ' / PO XT1 p (•">. 

Co — C8 — Nz — C9 


1 *7z: 1 / a\ 

—176.1 (4) 


C7 — C2 — C3 — C4 


1.6 (6) 


f < / PO XTO XTJ 1 

C 6 — C 8 — N 2 — N 1 1 


4.6 (7) 


C 1 — C2 — C3 — C4 


1^ HC\ A / A\ 

179.4 (4) 


C 1 0 — C 9 — N 2 — C 8 


153.0 (4) 


C2 — C3 — C4 — C5 


-0.4 (6) 


P 1 A PA XT1 XT' 1 

C10 — C9 — N2 — Nil 


26.4 (4) 


c ' ~\ p o p /i pin 

C2 — C3 — C4 — C2U 


1 £ / A\ 

179.6 (4) 


Z" 1 1 1 PI 1 XT') pi A 

C 1 1 — C 1 1 — N 3 — C 1 0 


1 tin 1 /I \ 

-167.1 (3) 


C3 — C4 — C5 — Co 


U.J (6) 


P11 Pi 1 XT^ XT^ 1 

C 1 1 — C 1 1 — N 3 — N 1 1 


— 45. z (4) 


C2U — C4 — C5 — Co 


1 HC\ A / A\ 

179.4 (4) 


ppt P 1 A XT') pi 1 

C9 — C 1 0 — N 3 — C 1 1 


168.3 (3) 


f ' A PC P/" PO 

C4 — C5 — Co — C8 


1 T A 1 / /I \ 

-179.1 (4) 


PA P 1A XT') XT' 1 

C9 — C10 — N3 — Nil 


46.0 (3) 


C • A p c p /_ p -7 

C4 — C5 — Co — C7 


1 O PT\ 

-1.8 (7) 


p 1 /I PIO XT/1 PH 

C 1 4 — C 1 3 — N 4 — C 1 2 


£L A C / /I \ 

69.5 (4) 


C3 — C2 — C / — U 1 


1 TT 1 S1\ 
1 / /.3 (3) 


1 /i rn xt/i xt,*i 
C 1 4 — C 1 3 — N 4 — N 1 1 


—62.8 (4) 


C 1 — C2 — C7 — O 1 


1 T / £\ 

-1.7 (6) 


pi 1 P 1 O XT a pn 

C 1 1 — C 1 2 — N 4 — C 1 3 


169.7 (3) 


PI PI PT P /" 

C 3 — C2 — C 7 — C 6 


-2.8 (6) 


P 1 1 P 11 XT/1 \T'1 

Cll — C12 — N4 — Nil 


-31.3 (4) 


p 1 PI PT P /_ 

C 1 — C2 — C7 — Co 


1 TO 'l / /I \ 

178.2 (4) 


C ' 1 /_ PIT XTC P /I 

C 1 6 — C 1 7 — N 5 — 04 


1 Z^A A / A\ 

169.9 (4) 


C5 — Co — C / — U 1 


— 1 / 1.1 (4) 


pin /"< 1 -7 XTC (~\A 

C 1 8 — C 1 / — N 5 — U4 


—8.8 (y) 


PO P/" p -7 p^v 1 

C8 — Co — C7 — Ol 


A 1 //"\ 

0.1 (6) 


P 1 H P 1 "7 XTC /" \ ~) 

C 1 6 — C 1 7 — N 5 — 03 


A C /C\ 

-9.5 (5) 


PC P/" PT PI 

C5 — C6 — C7 — C2 


2.9 (6) 


P 1 O P IT XTC /"~v "> 

CI 8 — C17 — N5 — 03 


1 T 1 O /O \ 

171.8 (3) 


p 0 p /; p -7 PI 

C8 — Co — C7 — C2 


1 *7A O / /I \ 

—179.8 (4) 


p 0 XT'") XTJ 1 /"\ 1 

Co — N2 — Nil — Ol 


A ") / A\ 

0.3 (4) 


r^c /~<^ /~>o mo 

C5 — Co — C8 — N2 


171.9 (4) 


p p\ XT^> XTJ 1 p 1 

C9 — N 2 — N 1 1 — 0 1 


1 in a i")\ 

-179.0 (3) 


P"7 P/" PO XT'") 

C 7 — C 6 — C 8 — N 2 


-5.4 (7) 


PO Ml XT' 1 XT') 

C8 — N2 — Nil — N3 


1 T O T / /I \ 

178.7 (4) 


XT') p ("» pin XT') 

N 2 — C9 — C 1 0 — N 3 


A C T / /I \ 

-45.3 (4) 


C ' l\ XT^) XTJ 1 XT') 

C9 — N 2 — N 1 1 — N 3 


-0.6 (3) 


XT') n 1 XT/1 

N3 — Cll — C12 — JN4 


49.4 (4) 


/ill XTT \t: 1 XTO 

Cll — N3 — Nil — N2 


-152.1 (3) 


N4 — CI J — C14 — CI j 


m 1 /a\ 
—9 /. J (4) 


r"1H XT'} XTi 1 XTT 

C10 — N3 — Nil — Nz 


—26.2 (3) 


XT A P 1 O P 1 /I P 1 a 

N4 — C 1 3 — C 1 4 — C 1 9 


86.9 (4) 


P 11 XT') XT'1 XT/1 

Cll — N3 — Nil — N4 


T) 1 /I \ 

23.2 (3) 


p i A P1/1 P 1 C p 1 /-_ 

C19 — C14 — CI 5 — C16 


-3.8 (6) 


pi A XT') \'' 1 XT/1 

C10 — N3 — Nil — N4 


1 /I A 1 /O \ 

149.1 (3) 


C13 — C14 — C15 — Clo 


-179.7 (4) 


pn xt a \t: 1 p 1 

C13 — N4 — Nil — Ol 


-42.5 (3) 


p 1 /I PIC P' 1 P P 1 T 

C14 — C15 — Clo — C17 


3.0(6) 


pn XT/1 XTJ 1 p 1 

C12 — N4 — Nil — Ol 


-176.3 (3) 


PH P 1 P 17 P 1 8 


U.O ) 


V 1 J IN t IN 1 1 IN J 


1 ^8 Q (V\ 
ljo.y \j ) 


CI 5— CI 6— CI 7— N5 


-179.3 (4) 


C12— N4— Nil— N3 


5.1 (3) 


C16— C17— C18— C19 


-0.8 (6) 


C2— C7— 01— Nil 


-174.5 (3) 


N5— CI 7— CI 8— C19 


177.8 (4) 


C6— C7— 01— Nil 


5.7 (6) 


C17— C18— C19— C14 


0.0 (6) 


N2— Nil— 01— C7 


-5.3 (4) 


C15— C14— C19— C18 


2.3 (6) 


N4— Nil— 01— C7 


179.6 (3) 
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